(3) Japanese Patent Application Laid-Open No. 10-32251 (1998) "FORMING 
METHOD OF WIRING OF MULTILAYER WIRING SEMICONDUCTOR DEVICE" 

The following is English translation of an extract from the above-identified document 
relevant to the present application. 

This invention provides a wiring forming method for a multilayer wiring 
semiconductor device that can by reflowing flatten the metal AI which is embedded in 
a connection hole by CVD method. 

Multiple wiring layers 6A - 6F are laminated on a substrate 2 through 
interlayer insulating film 10A - 10E. First of all, a first wiring layer 6A is formed by 
laminating and patterning a metal layer including AI and an antireflection coating 8 
such as TiN on a insulating film 4 of the substrate 2. An interlayer insulating film 
10A is formed on the whole surface including this wiring layer, and connection hole 12 
is formed at the desired position of this interlayer insulating film. AI is selectively 
deposited and embedded by CVD method in the connection hole, and an active metal 
film is formed by sputtering method on the whole surface including the embedding 
layer plug 22 of this AI. A metal layer including AI is formed on this metal film, and 
a wiring layer is formed by patterning after reflowing and flattering the surface. 
Then connection hole upper layer wiring film including AI in which connection hole is 
embedded is flattened so as not to have a detrimental effect on a lithography process. 
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j&rit-f&mi o&mmmtitjz&t. ^<!> i %^<»w.mmw^ 
f£jLmtzx&&2frtzmmmztt±mzmr$&mm£ 

5 A(Diftf)&*B £*fc±BB IcBttftM £ 

yE«B£»J»***2©E«BBJBxe££«iL*«fc 
^(nft||$Lfc C £ £B£tt¥W*£1E0>S 

£-r*§i#JS 1 ettcD£BEfg¥3{*£B0>£lftll»tt* 

u <<j i u t £ ft & j: ? r c r ft ? c t £ m <t r a ss * « 

i *fcl*2Elft(D^BE«¥3Si*»H<OEISl^^*o 
[|I#JI4] irEStt^ailtt. T£>. /\?-OA 

1 75S3E«<O^BEIS¥##««<D 

[Si#S! 5 ] IfflB&MlBttxIl tttEU^n -xfc 

£BE»¥W<*£S©EISf&lfc*;*o 

[8S#JS6] ffiUES1±&BB0>J¥$fi> ioA-40 
0 A©t&Hrt^g*£2;ft£ C £ £ttfa£^*fl#JS 1 7b 
M5E«EO^BEia¥3H*^fia)EIS^R£*x*„ 

[Si^m 7 ] fflB%tt$BIM*&xg©j£l£2£(* i 
ootfclTT-fcy. ffiTB&BBff*ttX&0>fl«Sg(*2 

©#BB£¥*{*SB©Btftfi$J£:&&. 
[gf^JS 8 ] IHE 'J 7 P-xS<D^S^^fi 3 o O °c 

flli 7bS7EB(D#BE«¥#i*M(DE»»i«*j*o 

r sh*js 9 ] RfrEi&iiB^^xeA^ * hubs 2 (os^ 
B»KRxe*^<D*xa* «a@i* yiLtfi^^-t 

$m^t«IM 1 7b58Elt<D^BEt9¥#tt;SIB 
©ElSl&fi)c*&o 
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[O O 0 1 ] 

s©E»»ri£*afefcn-rSo 

[0 0 0 2] 

BE»«t»c-r*«I^fr&y. atom** TBf/Ux 
t±B7;u5EISi:<D»tt»X'$)^=i>^^ JMP» 
10 TBTJUSE»^:±B7JUSE»t©««»T?fc^^-f 

[0 0 0 3] Z©*§^, X/t?9fC<|:&&j57;LS 
AA?> C V D BJt^fC J; ££g * > ?X t- > £ ;KO«A 

LTffll>*C<>:A^ -m^)tZffUt>tlXl^ 
*o «x.l*E»ra<Oft«TL©Ji*)a^*5i<5:L-C(*WT 

[0 0 0 4] 351 ^«^4 5 0°C)il±(7)^;a 

fcta&Lfct*8tT% x/<9 9 Tits ^OAH£fi£ 
20 »LT*-^£B*a^/*y, j*^i*ayiswi£ i ft 

ElU±©E*itt^f::LTX/^9^<fc y — OAK 
£ filed L T *-;u <fc ? lc L tz X / \° ^ 9 ;AT* & 

lx^x.i^wf 6 /jxiffli^r, ctuz&jjft 
-t*-cftiafii&££i?LJb. ifii®©iffiiz^>^t 

30 >m%tel8L1-Z>^tiz*i)fc->\,zmihiL^ *<D&. 

[0 0 0 5] CCt'±ffi3 0(D^(D^ ±fCfflL>«b*l 
Tl^^3©±ffi^i^^/'?^^j*/COt>Tia5^# 

ft<. E^<7>mftW««^flft^fc46(OO^T^--;U 

OS*)ii<^Xg(D-«^^L-Cfcy. 05 (A) 

iziik-t J: 9fc^3H*Ox/s5|<D<fc 2 ±(c(i«q^ 

40 i 0 2 J:yft*|6«IK4^»*$*lTfcy. C(D± 

3fe^a«^?r/d:^fc*)C0«^^T » N^J:yft^J5ltR^ 

->^^>C^fzJ:y^1 ©EI»B6A^I«$*i*. 

yft*BR3lfe»ISl OSBrtL. 3S&iH 0©Br« 
©(a®I^T@©m 1 ©E^B 6 icig-T * O -r T^-;u 1 
2A<^fiK^^>5 0 (Si. H^^titl^l^ I1@§(D 
#^f±. BB3lfeltBl Olc < fcy±»A<5t>ttTl^© 

50 i*2iarc&*o 
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[0006] &lz % ^>^X^><b7;U2-0AA<itm 
fi£L (05 (B) ) % ^<D±lZ±mz&.^Tm*-lXC\/ 

Dfn£ y^><7x^>Hi e^iLt^-fT^u 

2 (0 5 (C) ) o &fc. x??/<9 9£fr 

/*"JV>*JH 4£&£L (05 (D) ) . C(0±cfc«-J 

Ef£Jll 8£ff2fi!tU Cf-fT*-/H 2KiItf>&£*ifc 
iS5>>^f>^Lt^1 £!&2tf>ffit£f§6. 18 

[0007] 

1 (D*^-efc^X/^ ^iifcfcotl*. X/<-^ftIi« 

a i - a ntmmtt«ti£ttt<KL-cm» 
it#M £ ttr t * * i << o □ ^ p i? v t^/c** l x ttttfS 

-?&<DX. H/^hP7^^U-v3>^aP-v3> 

rs«?fttLA<^i:fc^fcii. y-^ assist 

\,^tzT%mtffoi> 0 
[0 0 0 8] &3<D£&<0£i9f£IRx<y^-/{?9 

>£m^z^tfr£> &tiLmtf& < o t y . jwk it 
*m®£tftA<&£-f ssic^Lfc^icx 
\s0 hp^Y^u-va >£tqjfc]Lfcy. S3ft££#ft 

^tA0/fJt>^JH 4£&^£U Xg»i><8*D 
ti>(D^bf> A I -A I E»«««jftttt«LTM 

4(0J;^^Tife@^ffl^>£C^^'b^ : a(Dm^bfCcfc 

R?>?*^>^X/^$l::£&£R7;u = -0A£ffi 
±&<D<fc9^*<0P°151A ? £-f £ D CV 
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(b&ftti^t*mw*mm*t>tf<< \ : <nm±£m<?tz 

#l£A<&*A<. ±&<Dmm&ttWn>tzthlZCV Dlz 

£<fcy, mft&frr^^-^^tfte&niz&Grzft 
mnrntLx a oonzH&rzt. m#>&*frtzm& 
10 ?Ko±finfc^jsr;u5 - +>Ju<D{hm*±r c «t ami- 

n-TZzttz£i)¥-&itV2Z$E&m*mwmW.<D 
20 [0 O 1 0] 

m&?z>tzthiz. miR±izmm*mm*itLx&mLtz 

<D£RB ^ff^Lr/N°^-->^^c<tfCcfc y ffi^B 
mi&jLmizxm^Htzmmm^t:±mzmN\ti&mm 
mo&mzm&nztetfL+zmiiT-nt. zom&nn 

30 f::i*fItt^M*£Smfc£®7^ 5 -OA^C V D^fc 

£ JS7 ji* a - ^ A <Dii *)ii^e £ #tr±Sa iz J§te£ »H 
£)£T ;u s - ^ A £ # ^ ffSfTf ^ ^JSef^fiJtx 

<tyffiHB€P^^^20)ffi^eBfi£xg < !:^ii^>& 
[ooi i] zttic^y. ^A^xg-cmjSTLfrcv 

40 Dji|-J:y^ST;US-r>A^g^W^*)^. C(0 

ARK»*xfi^Taaff±f»rc >*yfc* 

^i*y;i.5-^A^j:y^^^g@^^fiJc^-^ 0 ^ 
iz. z\<D&&m£tia®LXi)z?u-mm?z>z\tiz&v 
±.&&&nto<D&mwwz7)\,^-^M>&&£^^ 

records -OA^^co^s@^/^-->^r^c 
<bicj:yBE^@^ff^^^ 0 c^cty N Daa<o^i\ 
so ^mut£tb&ft£ftUz>^ttfvimtuz> 0 corns. 
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[0012] ±sai<6Mxg©ttfcot, ft&mm 

£^&x ^^^moc^f-.* y % m*aap<Dfct/t(D 
ttttt*. Ztz. %1±£BIR0>J?$(i* 1 0A-4 0 

&<-r&Ztt*<+ Z0)MtlteZ&:< Lt'j7D-©« 

ii£B*c£tfT*£*o Btt*Mft0>ftK»l 

— CD4M;glg£3OO o C~5OO o C0)lSHl*K $?£L< 
[0 O 1 3] 

0. 04tt*«B^ricXgi y ^p-xS^It^?^* 
[oo 1 4] Hifc£-5^T*HE«¥**« 

©wa^oi^ra^-*. -<D¥*st*2S»2oii. is 

H-C&4 1 Jf ili, «iLtf->yzi> < fcy<i:4*#{»^x 
/NO<t^^S«2J:fc. #J;LtfS i o 2 ^<fcy#*>tei§ 

fc*>fC*BlcAJRTJL 5 y 
*->itS4lfcE«B6A~6Etf»|*3ftTl^4 0 ^ 
LT, *±»f::tt % /**-><t*;fcfc±i»ElftB6 Ftf 

ife«-r4fc*)»^ #Braici*«?ii*s • o 2 *y&*B 

fSM&ttlft 1 0 A- 1 0 E ^rc>^> 0 
COO 1 5] fit, &@<DE*§tfl6 A~6E_t&U:Jt 

fcJittfT i <^*» ffi-¥>T i N (^S>^-< h^-f 
K) BIJ:y^*E»i»jtl«8A*«E$ttT*5y. *l&4> 

*LT, «-±TBB30)E»B-6A~6F***Wt 
««-r*fc*)^, «Bra&£f£l OldilLTMLfc 
IM7L "T ftJbT&tf-f T*—JH 2WlrCVD^rcJ:y 
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Coo 16] cz-eH3fc«-5^r*«wo)»«^-r* 

Xg*fr<i:^^^^ J V>/^X/<'y^*iS2 4fCO(^T 
Si^-f^o C(D7^ffV>/^/<75i»2 4li, 2 

n*30a^-'J>^V>A*32t h^>X^T- 
fY>/<3 4<!:, 3£ 1 — ^(DX/^^^ 1 V>/<3 6. 

H «l £ ftfc V- h / ^ G fc J: y SIS fctt ttJ * 
ft, ±Eft-tr7 hfY>/\2 ertfcli. ffi&ft* 

2 5*fc<D^*t*Ox/\W£4R^L#&*]^;/ h4 2A<HR 

tt£fr<0*yx>$4 4A<S:i**ft£ D Bgf-. h^> 

6. 3 8. 4 OPelRtf Cft«t>£^;tfX^V>/N3 OM 

>j>4f*v>/<a 2ra-e r >x/\<D»ai^t7^ofc«) 

20 *t*o 

cooi 7] *mm?5&\zB^xiz. m#>&ftm&m<D 
fv>A36t% att*ae»*xstts(5 2a)x/<-y^ 

ft>/\*3 8T\ *«BBHEX«iy^a— XS/**3 
(0X/n° y^^Y>/<4 OT'^ti^ttfr^^o iSL 
<DT* >/<®EBf*J|fcf::— fl£$Lfcf=Ji?-J\ C*Uc 

co 01 a] «»*x«ty^p-xe*ii 

04lz&-5iNTiftEt*>5<t. -<d^v>/^4 oi*i(cliAi 
!$t — S 4 8 ^rtlLf:Oi/Uf-y 5 O <t Zftfe** 
ft £i*TX/*-y h5 2A<ES£*U C<D^x 

/ut-e/5 o±tsitt^iM^7>^7 4(rj: yo 

X/\W£#ft-T£ 0 firXflSCtt, 2fX£ 
SPA?;****' Xjl*5 4*tRtt&*U ESPI-teH^a 
^fcm^?^^)l*^P5 4A^lt^tl^ 0 Elc. ^x/\ 
XT— 57 5 OK I** c©±BBtMi:<orKjfci&5fei5i: 

x^A^eDX/^v^rtEK^aT'fffe^^JRB^x 

m<Dftt~immmii*0m&*&±Lxo*'\&m*& 
^y-ts^-frfciM^i^u y^p— xso^ici*c<o 

«$*Lt*Sy. DC/WTX^ftJBT?**^ =7tzUvX 
L>^) 0 XA 0 '^^-^ 'V h 5 2&D ,r )l/Uf-v5 O 
ift>A*40«t li&lttt 7 2 (' <*: y *JI::$fe*i $ tt 
50 Tt^o 
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5oooAg^0^b^^y^^lfeli^4^f^^L. be 
— >^-r^c<bfCcfc y 1 Bi (0®^© 6 a^m 

(H2 (A) ) o C(Dffi*S@6 Al*B&1 0 0%(D7 
xOix"C& cfcl^L* -OAJ^nfC/hStOlfeCO 

£\ ffifS@6 AtDliflt fcUtfS 5 0 O Ai£&. JSSt 
R&JtlB 80l?li2 3OAggtfci o 
[0020] C(DJ:z>IZ&l (Dffi*SJfteitXg£$*7L 

usifficiotwxiis i o 2 <fcyfc&@p B i*& 

It^l OA^ ^^I^^TEOS-CVD^lC.fc 
UKlM"* (02 (B) ) o £1*^*1*1 U/ml 

7fc£Rfrlt L ."C8*»ft ^ lllftft < ff * 7 tz#)(D*><DVh 
[002 1] C(D£?fzLT&&^ff2l#X*l£te7Lfc 
3£(D<agl::TJi<DE*l@6 A^l<^^7/n- ;n 2 

^jrf* c®2 (o ) . z^^t-jn 2om. 

(Dii^^(i2-6gJg(zS:S£tLTl^o -COJ; 
T^fl,lS6<*l7Lfc^blf, ;*fciltf>&*xfl'v|£ft 

-^^^^7^2 2£teRrt*fctf>i::. ^?>r 

attwic*ii*i*-c«*>&t? (02 (d) ) a 
Co 02 2] C(D^®r;u5-0A^s#?WcvDiirc 

OA/W K^W K) ^^^^S^Tfcfct>TADf»-r>6 

z£/z£y&f££iST£t»\ c;ft£*l^T^t£-fe!-* 

C ^ lc J: y £ C X £ ffia** * £ L T ffl ivCgfl Wfc 
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nwtwrr*. 7^=-0A^<t^^7°7 

^2 2<D4>*5t4S»l*. ±*l::dh# CKOtfbfiP 
tf-fT*-JH 2(0±^P«iJ(7)?K^U^ 

Lt> ^^2 2<DA£l*0. 7wmSg-CfeiJ, * 
fc. ^7^2 2(Dm$ O^H*7 0%t^ofc o 

10 <?HM£R;aicfrfc 9 tzit 5 o %&±-c&& c t tmw. 

C0024] Z<D£?(zmtilA I -CVD&tZj:&Zf^ 

(DOx/\li. *-t?-y h 4 2 tiR^£tlX@7FL^l>C V 
f^VA'2 6|*1fcS»^£*i^ 0 C(D^X/\WI±. D — y 

lb^X^>?Xii£fH\ f2(D^7^fV>/^ 
8rtri*, : Stt:fcg^ff2f£X|g£m\ f3(DX/^^^f 

tw^ortttt^siMiii y ^p-xg(^^7j 
fit, M^©^x/Nwii, ^-y>?^v> 

/<3 2Xi;n-^ft>A , 2 8^^LTi^(D*i!^ h 
^>/<2 epuDJrt?? h 4 2 lzto&£tiZ>z£{zt£ 

30 

[0025] £fc. %30)^'^V^^-\.yt\A OftX 
(*. iSSMlgt 'J 7P-Xg(D^^ft^tJ6<, 
Z<D^m*$W\?Z>£. ®4iZ7jk?mwtzt$^T. 
e^fiJtXgB#fcttA r **X^^^LO^^0I5# 

j:yox/\w^3f^a)^rziii#LTOx/\w^«&^ 

®fe&rt*omi&mZzi>hn-)l,?Z>zttz& y Ox 
40 AWi^i/\Xf- v5 OfSJ<D&fcgg£^t£-ti\ O 

X/NW(OigJt^i|^^o 

[0 0 2 6] fLt, ffig£ft<Dttliftj5JSfl*j£X&B# 

nfciiL>rt7^t>ti^^iiigmios^y ^p-xs^fz 

50 ^^f. ^xglcM^T©i|ig[g^^!E^^B#fc N t-'? 
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%mzmmt%<OX&U<®fcmrt*(Dm&^£&^Z 
c£/l£y, Ox/\W<D^&£±^£#Tl^tf)TC:Ox 

[002 7] £t\ 02fZpoTlgl2 (D) 

2 ^p^*t & fc *> i- £ asiwbex v ^ > </x.m ^nu 

tA r rf;U::J:&*/<?9x??>?£m^£tttt:lg 
6 2^fi (i2 (E) ) o C(Df$0>X/\°>y$S 

rt<t^>6J:^f^Jiasm*^S^F B 1^«i|^T^o ft. 

[0028] C<D&il6<i&7L/-k'btf. 
3#E&) ^ffl^T^x/NMi^M^Iie 4 

art* (©2 (f) ) ccr^*stt*JS<tLr(*. m 

„ Hf (A7-OA) ;&tf-f-<D££^£ffll^ 
JS^6 4^PI<. flUtfl 0A~400 A0)f6Hl**Trff£ 

6 4(Dff2f£B#(DOx/\flllISg(*1 0 0°C&T<tU l£ 

^#(D*£&*&<D-9->r X£>h£ < uru ? d-i- & 

lb£m^<^f£ 0 10 0°C£ 

^or^atKA^+^^fir^^r. ^<DIS3L our* 

[0029] coffia*<H7Lfc3&^if, &mm 

£ffllvt„ 0x/\^ffi£ttlCBoTW*(27;U5 

- OA=JctM*r zoa^ <* y ^^^m© e e 
/N^y^ic^y^fiJt^r^ (02 (g) ) .'cccttrjus 

5 5 00ASJ|(0iI5^MLfc o C0X/vySf^O 

ksl, iaie*ic'?x/\ss^±^LTt*jS2 
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5 0x^Tf:i£:*J:?IC&5tLT\ Mtfc1*-<f X£'h$ 
< LTC(DU^P-B#<7)^i|i^bA^i:^t^ c fc^^LTl> 

I*. 04^#RBLTgtt^LfcJ:^(-ttJflftt-^ 4 8 
Jg£&&r * «J ^ P-ft©a«<fc y < Lfcttttl?^ 

x/nxx— s>-ox/\rajcat-r*fte#*"x (Ar) a>3£ 

y^§E=i> hP-;u£fT#oTl>£o 
[003O] C<Dtt&TM*rjiIi&(D<fc ?fr^?2 

X/\Sg£±lfTU:?P-&II£ff£:l\ ±KLfcCD8P 

6 8^i^t|[I^mti (02 (H) ) . C 

<d*^ Pfl»6 8<DS»i4i^«i^§iA^r*fc*a)T?. y? 

20 C£j&ft*#S 0 j^ot, BPBH&#K£LTl&f»tt0>{5l> 
^®£izi* s fiOftacfc^fcy :?D-S«£ff"liLI#4 so 

[0 03 1] C(DjJlIA^7Lfc^blfs Ox/NW^Z 
30 0)7;UT^ >/<X/\° v^^SA^ffiyttJ LT^2(Dffi 
»B»«Xii^fTL. ^JSB6 6^/^->->^r 
<bC^fC<fcy 2Bg(Dffi^g6 B^Mti (02 

( I ) ) o ft. C0>E&B6Bli. ^a^L^l^2B@(0 

[0 0 3 2] UUfcCDXgl*. ±8Blfe^^R!cXS6>^± 
2 (Dffi^B^fiJtXg*X(D^Xg^ ftftlHlg y fi L 

Tfr^^c^fr^y. 01 fc^-r^^^^BttSO)^* 

o o%<k y ti'i** < j: ^/zTSfn*ic^^^^fT 

l\ LA^^JE^Ii'J^o-lc^y^^-fr^cfc^lc 
Slft^P^x^^t^xga-efT^^c^firpriii^fj: 

V DICJ; y *ff $1*Ttt«a£g«>&&£ ^ t Lfc(D 
X% ±TE^BP«1^A I -A I fiftlftiWjti-r^ci: 

50 [0O33] BEfcli. i^^CA 1 - a I I^f$« 
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A rl'Vf^M, (T i ) CDJ? 

C(DT i B&tf&gB (A I ^&B) COfiJc^;g^. 

[0034] 

* tan 





\ # * # 


& k # 

IK ftfc 

(Ai?7*7\ 

(A) 


i> re ffg 

/PI JK 

(Til?) 
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33 35 t£ 

JK m eft. 

(««) 

CO) 


±mm 
(•?) 

\ 'JU. HL t 
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«a As. 
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3 0 0 
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1 00 
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12. 3± 9.2 
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6 0 0 


1 00 


5 0 
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4 0 0 
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3 0 


2 8 




T iB* 


2 0 0 


1 0 
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1 00 
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t0.9±12.3 
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1 00 


4 0 0 
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1 0 0 


1 0 0 


1 0 0 


4 0 0 


8.5± 5.2 
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3 0 0 
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3 0 


2 50 


4 0 0 
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